Maintained PC1 and PC2 expression in the AtT-20 variant cell line 6T3 lacking regulated secretion and POMC: restored POMC expression and regulated secretion after cAMP treatment.
Two variant cell lines were recently established from parent AtT-20 cells. Whereas HYA.15.10.T.2 have a reduced level of secretory granules, HYA.15.6.T.3 are completely devoid of both the regulated pathway of secretion and of dense-core secretory granules. AtT-20 cells normally express the processing enzymes PC1, PC2, furin, carboxypeptidase E, and peptidylglycine alpha-amidating monooxygenase, as well as proopiomelanocortin, chromogranin B, and 7B2. We measured the expression of these mRNAs in both variant cell lines. Although some differences in mRNA level were noted, HYA.15.10.T.2 and HYA.15.6.T.3 cell lines maintained their expression of the processing enzymes and of 7B2. Furthermore, PC1 and PC2 were shown to be functionally active in the HYA.15.6.T.3 cells. In contrast, proopiomelanocortin and chromogranin B mRNA levels were no longer detectable in HYA.15.6.T.3 cells. Interestingly, stimulation of the HYA.15.6.T.3 cells with cAMP restored proopiomelanocortin mRNA, beta-endorphin immunoreactivity, and dense-core granules. Furthermore, at the ultrastructural level, beta-lipotropin immunoreactivity was detected in granules of cAMP-induced HYA.15.6.T.3 cells. Finally, depolarization of cAMP-induced HYA.15.6.T.3 cells with 56 mM potassium chloride resulted in a marked increase in the release of beta-endorphin immunoreactivity. These observations demonstrate that cAMP restores the regulated pathway of secretion in HYA.15.6.T.3 cells, which under untreated conditions do not demonstrate regulated release. These variant cell lines are unique models to understand better the relationship of the regulated pathway and the expression of the processing enzymes.